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‘1’he growth of low ctcfcc[ density lmterocpitaxial  AIN has great  implications for
optmlcctronic  and high power  devices since the, AIN can be used either as dcvicc material
or as a buffer ]aycr for the ovcrgrowtb of other gI’oLIp  11 l-hTitridcs.  Si]icon substrates at’c
par[icular]y  attractive for the growth of AIN when collsidcril~g  cost, defect density,
available sizes, case of etching and cleaving and fi~]ally the possibility of incorporating 111-
N dcviccs  in V] S] circuits. ‘l”hc current limitations of AIN/Si crystalline quality II~ay stcm
from interactions occurring at the AIN-Si intcrfacc  during nucleation, observed in this study
using translnission  electron microscopy, whereby incipient AIN intcrfacial regions are mis-
aligned with respect to the substrate. ‘1’hcsc IIlis-a]igtllllellts,  witnessed both it] and c)ut of
the AIN basal p]anc,  arc accompanied by a thin zil~lor]>llotls-like region at the Si interface.
‘1’hcsc an~orphous regions have been reported ])rcvious]y and arc bclicvcd to be a particular
feature of 111-N/Si  growth. ‘1’heir  c.lamination wou]d bc bcl~cficial  for subsequent c.pi layc:
fgmwth.

]deally, close-packed p]ancs  and directions of [hc abrupt silicon [ 111 ] substrate
surface are lnatchccl by equivalent planes and direct  iotls in the hcxagona]  AIN cpilaycr.
l)iffcrcncm  in lattice parameter can bc accoln~nodatc[l  by misfi[ dislocations without
changing this orientation relationship. Cl]c Illical  illtcractions,  especially those resulting in
anlorphoLls  conlpoLIncl formation, clisrupt t h i s  cpitaxial  rc]ationship  and shou]d  bc
Clilllinatcd  if high  -clua]ity  group ]1]-nitrides arc desired. ‘1’hc ~Jrcscnce  of high
concentrations of Si in AIN has been reported ir] ttlc vicinity of ttlc  Si substrate, at distances
equal to the thickness of the amoq)hous  region. ‘1’he affinity of Si for N is reflcctcxl  in the
stability of silicon nitride, which woLIld  ~)rovidc the amorj)hous  template for the obscuved
effects. }~urthcrmore, Si-N intcrfacial  bon(iing has been reported for hctcrocpitaxial  AIN
]aycrs ~rown on sic substrates.

]n this work, the, results of translnission  c]cctron microscopy (’1’1 ;M) involving both
high resolution imaging and electron energy lC)SS spcct rosccq~y (1 il;1 ,S) of AIN/Si  ]ayc.rs  is
reported and the relationship bctwccn  Si-Al-N i]lteractions  and the ltiis-orientation of AIN
nuclei is elucidated.


